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(57)Abstract: 

PROBLEM TO BE SOLVED: To execute exchanging between multi-value 
recording using inks with high and low concentrations and binary recording 
using ink with low concentration without replacing a recording head and to 
reduce burden on a user in terms of adequate keeping of a replaced head. 
SOLUTION: A tank containing inks with high and low concentrations and a 
tank 450 containing ink with high concentration are detachably attached to a 
common ink jet cartridge 300. Each tank comprises a part 451 for indicating 
information about the ink contained therein. This ink jet recorder is equipped 
with a switch 10 for detecting the indicated information so that it is possible 
to adequately execute processing of image data and main scanning 
corresponding to the tank loaded thereto or the ink contained therein. 
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* * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The stowage which contained the ink which can attach in an ink jet head free [ attachment and detachment ], and should be 
supplied to said ink jet head, It is the ink jet recording device which records using the ink jet head in which the ink tank equipped with 
the information presentation section for showing the information concerning the ink concerned to contain is attached free [ attachment 
and detachment ]. A means to scan said ink jet head and record medium relatively, An image-processing means to process the 
supplied image data and to send out towards said ink jet head, The ink jet recording device characterized by having a detection means 
to detect said information shown, and a means to make the contents of control by said scan means and said image-processing means 
change based on the detected information concerned. 

[Claim 2] Said ink tank is an ink jet recording device according to claim 1 characterized by coming to have two or more partitions for 
containing ink. 

[Claim 3] The ink jet recording device according to claim 2 characterized by two or more ink in which concentration differs about the 

same color, or the ink of the same color tone being contained by said two or more partitions of said ink tank. 

[Claim 4] It is the ink jet recording device according to claim I to 3 which said ink tank has a projection as said presentation section, 

and is characterized by said detection means having the switching means closed according to the contact to said projection. 

[Claim 5] It is the ink jet recording device according to claim 1 to 3 which said ink tank has a label as said presentation section, and is 

characterized by said detection means having a photoelectrical sensor for reading the information displayed on said label. 

[Claim 6] Said ink jet head is an ink jet recording device according to claim 2 or 3 characterized by having two or more discharge 

parts which receive supply of ink from said two or more partitions, respectively. 

[Claim 7] Each of two or more of said discharge parts is an ink jet recording device according to claim 6 characterized by having the 
liquid room which is open for free passage common to two or more liquid routes which are open for free passage to two or more 
deliveries and these two or more deliveries, and these two or more liquid routes, and a feed zone for introducing ink into this liquid 
room from the partition of said ink tank. 

[Claim 8] A means to make said contents of control change is an ink jet recording device according to claim 7 characterized by 
making the rate of the scan by said scan means change according to said detected information. 

[Claim 9] Said ink jet head is carried in carriage, and is scanned in the predetermined direction to said record medium. Said two or 
more deliveries It is arranged in the different direction from the direction of the scan concerned. Said two or more discharge parts 
When it is detected that the ink tank according to claim 3 by which it is arranged along the direction of said scan, and the ink of the 
same color tone was contained was attached A means to make said contents of control change is an ink jet recording device according 
to claim 8 characterized by making the rate of said scan high while making complementary dot formation perform to said two or more 
discharge parts in process of said scan. 

[Claim 10] Said ink jet head is an ink jet recording device according to claim 1 to 9 characterized by having the electrical machinery 
thermal-conversion component which makes ink produce film boiling as energy used in order to carry out the regurgitation of the ink. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a color ink jet recording apparatus especially about an ink jet recording apparatus. In 
addition, record can apply this invention here in broad industrial fields, such as the apparel industry using the ink base material which 
receives ink grant of not only the information processing field but a cloth, yarn, paper, a web material, etc., including the ink grant to 
all the ink base materials that receive ink grant of cloth, yam, paper, a web material, etc. (printing, image formation, a print, dyeing, 
etc.) etc. 
[0002] 

[Description of the Prior Art] Generally an ink jet recording apparatus possesses the carriage carrying a record means (recording head) 
and an ink tank, a conveyance means to convey the recording paper, and the control means for controlling these. And the serial scan of 
the recording head which makes an ink droplet breathe out from two or more deliveries is made to carry out in the conveyance 
direction (the direction of vertical scanning) of the recording paper, and the direction (main scanning direction) which intersects 
perpendicularly, and intermittent conveyance of the recording paper is carried out in an amount equal to a recording width by one side 
at the time of un-recording. This record approach records by making ink breathe out on a record form according to a record signal, and 
a running cost is cheap and is widely used as a quiet recording method. Moreover, when the delivery of a large number which carry 
out the regurgitation of the ink uses the recording head arranged on a straight line for example, in the direction of vertical scanning, 
record of the width of face corresponding to the array range of a delivery is made because a recording head scans a record form top 
once. Therefore, it is possible to attain improvement in the speed of record actuation. 

[0003] Furthermore, in the case of the ink jet recording device corresponding to a color, a color picture is formed when the liquid ink 
drop breathed out by the recording head of two or more colors piles up. Generally, when performing color record, four kinds of 
recording heads and the ink cartridge corresponding to four colors which included black (B) in the three primary colors or these three 
primary colors of yellow (Y), a Magenta (M), and cyanogen (C) are needed. In these days, the recording head of such three to 4 color 
is carried, it is full color and the equipment in which image formation is possible is put in practical use. 

[0004] In the above-mentioned recording head, there is a thing using electric machine conversion objects, such as a piezo-electric 
element, as a means for generating the energy for carrying out the regurgitation of the ink or a thing which heats a liquid by the 
electric thermal-conversion component which has an exoergic resistor. 

[0005] Since the recording head of the methods (the so-called Bubble Jet which Canon, Inc. advocated) which make a liquid breathe 
out also in it using heat energy (for the film-boiling phenomenon by operation of heat energy to be used) can arrange the above- 
mentioned liquid delivery to high density, it can record high resolution. 

[0006] Here, in order to make easy an understanding of the conventional technique and this invention, an example of an ink jet 
recording device which carried a conventional ink jet recording head and this conventional recording head is explained with reference 
to drawing 9 and drawing 10 . 

[0007] Drawing 9 is a typical decomposition perspective view for explaining the rough configuration of the ink jet recording head 
carried in an ink jet recording apparatus. 

[0008] A reference mark 71 is the crown plate with which the ink feed hopper 75 for supplying ink to two or more slots 73 used as the 
delivery for letting ink pass, the slot 74 used as the common liquid room which was open for free passage into these slots, and this 
common liquid room was formed. 72 is a substrate and is the substrate by which the electrode 77 which supplies power to the electric 
thermal-conversion object 76 and each electric thermal-conversion object corresponding to each delivery was formed in one with the 
membrane formation technique on it. Two or more deliveries (orifice) 78 for such a top plate 71 and a substrate 72 being put together, 
and carrying out the regurgitation of the ink are formed. 

[0009] The recording head 70 which consists of such a configuration constitutes an ink jet cartridge united with the ink tank which 
supplies ink to this recording head through the above-mentioned feed hopper 75. 

[0010] Drawing 10 is an appearance perspective view for explaining the rough configuration of the ink jet recording device which 
carried the ink jet recording head shown in drawing 9 . 

[001 1] In drawing 10 , a reference mark 85 is the ink jet head (recording head) of the ink jet head cartlidge 86 equipped with the 
delivery group which counters the recording surface of the detail paper by which paper feed has been carried out on a platen 89, and 
performs the ink regurgitation. 81 is the carriage holding a recording head 85, and the both-way migration of it covering full [ of the 
recording paper of a recording head 85 ] is attained by connecting with some driving belts 83 which transmit the driving force of a 
drive motor 82, and enabling two guide shafts 84A and 84B each other arranged in parallel and sliding. A recording head 85 records 
the image according to received data in the record paper during this both-way migration. For this 1 horizontal-scanning termination of 
every, specified quantity conveyance of the recording paper is carried out, and vertical scanning is performed. 
[0012] A reference mark 90 is a head recovery device, and is arranged in the end of the moving trucking of a recording head 85, for 
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example, a home position, and the location which counters. With the driving force of the motor 87 through a driving mechanism 88, 
the head recovery device 90 is made to operate and capping of a recording head 85 is performed. It is made to relate to the capping 
section to the recording head 85 by cap section 90A of this head recovery device 90, ink absorption (suction recovery) by the proper 
suction means (for example, suction pump) established in the head recovery device 90 is performed, and regurgitation recovery of 
removing the thickening ink in a delivery is performed by making ink discharge compulsorily from a delivery by this. Moreover, a 
recording head is protected by performing capping at the time of record termination etc. At a power up and the time of recording head 
exchange, such regurgitation recovery is suitably performed, when record actuation is not performed beyond fixed time amount. 
[0013] A reference mark 91 is a blade as a wiping member formed by elastic members, such as silicone rubber, and is arranged in the 
side face of the head recovery device 90. A blade 91 is held with a cantilever gestalt at blade attachment component 91 A, like the head 
recovery device 90, it operates according to a motor 87 and a driving mechanism 88, and engagement to the regurgitation side 
(namely, field in which the delivery was formed) of a recording head 85 of it is attained, by this, are the suitable timing in record 
actuation of a recording head 85, or a blade 91 is made to project in the moving trucking of a recording head 85 after the regurgitation 
recovery using the head recovery device 90, and it can set to the regurgitation side of head 85 ink with migration actuation of a head 
85 - it dews, and it gets wet or dust etc. is wiped off. 

[0014] like the ink droplet formation fault of the Bubble Jet held by the recording head which consists of the above-mentioned 
configuration _.********.. it explains briefly. 

[0015] First, if an exoergic resistor (heater) generates heat and predetermined temperature is reached for example, according to supply 
of a pulse-like driving signal, film air bubbles which cover a heater side will arise. The internal pressure of these air bubbles is very 
high, and extrudes the ink in a delivery. Ink moves toward the common liquid interior of a room located outside a delivery in that 
opposite direction with the inertial force by this knockout. If migration of ink progresses, the internal pressure of air bubbles will 
become negative pressure, and passage resistance is also added and the rate of the ink in the liquid route of the method of the inside of 
a delivery becomes slow. Since a rate becomes high compared with the case where it is in a liquid route, the vena contracta produces 
and drop[ separation and ]-izes the ink breathed out outside from the delivery in the balance of inertial force, and passage resistance, 
contraction of air bubbles and ink surface tension. And ink is supplied by capillary force from a common liquid room in a delivery at 
contraction and coincidence of air bubbles, and it prepares for the input of the following driving signal. 

[0016] Thus, since the recording head using the electric thermal-conversion component as an energy generation means can generate 
air bubbles in the ink of a liquid route in correspondence of one to one with a drive electric pulse signal and can make growth and 
contraction of air bubbles perform instancy and appropriately, it can attain the expulsion of an ink droplet which was excellent in 
especially responsibility. Moreover, miniaturization of a recording head is also easy, and the advance of a technique and the 
improvement in dependability in the latest semi-conductor field can utilize the advantage of remarkable IC technique or a micro 
processing technique more than enough, high-density-assembly-izing is easy, and it is advantageous from a manufacturing cost being 
cheap. 

[0017] As an approach of taking out gradation with the conventional ink jet recording device which consists of the above-mentioned 
configuration The approach (dither method) of making correspond to 1 pixel of 1 -pixel binary record of a picture signal, making it 
binary with the threshold which was able to determine this beforehand, and expressing gradation, Like JP,59-207265,A, JP,57- 
160654,A, and JP,63-53052,A Like the approach (the drop becoming [ irregular ] method) and JP,63-53052,A which change the 
magnitude of a dot by forming the coalesce drop of two or more drops, and making this reach a recorded material There is a method 
(multi-DOROPU let method) of making two or more drops reach the same part on a recorded material, forming one dot, and obtaining 
gradation by some of impact drop numbers. Among these, by the drop becoming [ irregular ] method, large gradation width of face 
cannot take a dither method easily in practical range, such as distance between papers of a recording device, with the fall of image 
resolution, on the other hand, the thing for which a multi-DOROPU let method chooses the ink jet head of a small drop -- high 
resolving and Takashina ~ it excels as a method which can perform tone printing. 

[0018] Generally, even if a drop reaches the target on a recorded material, the time amount of hundreds of or more mses may be taken 
for ink to permeate depending on the class of recorded material. For this reason, if a precedence drop reaches a recorded material, a 
semi-sphere-like drop will be formed on a recorded material. Then, it is possible by making a consecutiveness drop reach the 
precedence drop on this recorded material in piles to control the magnitude of a pixel by changing the number of drops which can 
form the drop on a bigger semi-sphere in the record paper, and piles it up. 

[0019] Moreover, although it is also considered that a recording rate also falls by making the number of the drop piled up in order to 
obtain larger gradation width of face increase, the fall of recording density can prevent by adopting combining the already described 
drop becoming [ irregular ] method, the method of making the drop from which the volume breathed out from a delivery which is 
different using the ink-jet head of a publication in JP,63-502261,B differs reach the target in piles in the record paper in very short 
time amount, etc. 

[0020] Furthermore, there is the approach of expressing gradation width of face or a gradation value by the difference in the shade of 
the color tone of ink. This approach can stop the granular feeling of the highlights section, and serves as a means effective in 
photograph grade printing rapid increase of need will be predicted to be from now on. The ink jet recording apparatus of this method 
usually Black, dark yellow, About the source of supply for having a dark Magenta, dark cyanogen, light yellow, a light Magenta and a 
total of seven sorts of heads of light cyanogen, or seven sorts of delivery groups, and supplying the ink of each color tone The tank 
which could use the tank by which ******** separation was carried out for every color tone, or contained black ink, Although it 
consists of a tank which contained each color ink of a dark Magenta / dark cyanogen / dark yellow, and a tank which contained each 
color of a light Magenta / light cyanogen / light yellow, the tank divided into some can be used like. 

[0021] Moreover, there are many examples which exchange and use a high binary color head (dark yellow, a dark Magenta, dark 
cyanogen) and a necessary high tank, and the multiple- value color head (the dark yellow, the dark Magenta, the dark cyanogen, the 
light yellow, the light Magenta, light cyanogen) and tank in shade ink of operating frequency in the ink jet recording device which 
uses the head corresponding to a shade. In addition, about a multiple-value color head and a tank, it will be separately provided as an 
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option in many cases, and a user will purchase this according to a request in this case. 
[0022] 

[Problem(s) to be Solved by the Invention] However, when using a multiple-value color head in the above-mentioned conventional 
example, it is strongly desirable to remove a binary color head from the body of an ink jet recording device also including a tank, to 
put into a predetermined container, and to keep it. It is also the same as when reverse, and those who were using the above multiple- 
value colors which used shade ink have desirable **. The technical problem shown below here occurs. 

[0023] the time of storage of a head including a long period of time, since the head which keeps a multiple-value color head similarly 
and which is kept already performs ink discharging from a detailed delivery when using a 1 .2 value color head - ink fixing, adhesion 
of dust, and a delivery perimeter - getting wet - etc. - it has been a technical technical problem to provide the means for securing 
dependability, when it is generated and record grace is held at the time of a reuse. Since a diameter is 20 micrometers or less, 
especially the delivery of a head for recording density to perform high density records, such as 600DPI (dots per inch) and 1200DPI, 
has such a remarkable problem. 

[0024] 2. Even if it uses the above multiple-value color heads, binary color record is possible. However, the performance of a 
recording rate becomes low. That is, as compared with the binary color head of dedication, a print speed is set to one half with the 
same number of deliveries. 

[0025] Therefore, this invention solves the above-mentioned technical problem, and it is reliable and it aims at offering the ink jet 
recording device which enables the multiple value and binary color printing which used shade ink with sufficient performance. 
[0026] 

[Means for Solving the Problem] Therefore, this invention can be attached in an ink jet head free [ attachment and detachment ]. The 
stowage which contained the ink which should be supplied to said ink jet head, It is the ink jet recording device which records using 
the ink jet head in which the ink tank equipped with the information presentation section for showing the information concerning the 
ink concerned to contain is attached free [ attachment and detachment ]. A means to scan said ink jet head and record medium 
relatively, An image-processing means to process the supplied image data and to send out towards said ink jet head, It is characterized 
by having a detection means to detect said information shown, and a means to make the contents of control by said scan means and 
said image-processing means change based on the detected information concerned. 

[0027] Here, an ink tank shall come to have two or more partitions for containing ink, and can contain two or more ink in which 
concentration differs about the same color, or the ink of the same color tone in said two or more partitions. 

[0028] Moreover, as said presentation section of said ink tank, it shall consider as the gestalt of a projection or a label, and shall have a 
photoelectrical sensor for reading the switching means closed as a gestalt of a detection means according to the contact to said 
projection according to the gestalt of the presentation section by the side of an ink tank, or the information displayed on said label. 
[0029] Moreover, an ink tank with two or more above-mentioned partitions shall be attached, and an ink jet head shall have two or 
more discharge parts which receive supply of ink from said two or more partitions, respectively. And each of two or more of said 
discharge parts shall have the liquid room which is open for free passage common to two or more liquid routes which are open for free 
passage to two or more deliveries and these two or more deliveries, and these two or more liquid routes, and a feed zone for 
introducing ink into this liquid room from the partition of said ink tank. 

[0030] A means to make said contents of control change makes the rate of the scan by said scan means change here according to said 
detected information. Said ink jet head It is carried in carriage and scanned in the predetermined direction to said record medium. Said 
two or more deliveries It is arranged in the different direction from the direction of the scan concerned. Said two or more discharge 
parts When it is detected that the ink tank by which it is arranged along the direction of said scan, and the ink of the same color tone 
was contained was attached A means to make said contents of control change can make the rate of said scan high while making 
complementary dot formation perform to said two or more discharge parts in process of said scan. 

[0031] Furthermore, said ink jet head shall have the electrical machinery thermal-conversion component which makes ink produce 

film boiling as energy used in order to carry out the regurgitation of the ink. 

[0032] 

[Embodiment of the Invention] Below, with reference to a drawing, this invention is explained at a detail. 

[0033] Drawing 1 shows the example of an outline configuration of the ink jet recording device by 1 operation gestalt of this 

invention. In this example, two heads, the BK (black) head cartlidge 480 and the color head cartlidge 300, are carried in carriage 600, 

and the thing of a type which records is shown. Moreover, the color ink tank 400 is attached in the color head cartlidge exchangeable. 

[0034] Carriage 600 is guided with guides 670 and 680, and moves through a belt 660 by driving the carriage motor 650. 

[0035] Image data is sent to an ink jet head by the flexible cable 690. Moreover, the signal from an ink tank class detection means is 

also sent to a body side through the flexible cable 690. 

[0036] Drawing 2 is the block diagram showing the example of a configuration of the control system of this invention ink jet 
recording apparatus. 

[0037] The class of ink tank with which the ink jet head was equipped is recognized by the tank class detection means 10, and is sent 
to the main control section 1 1 as an electrical signal. Moreover, the image data printed from a host computer 14 (the source of supply 
of image data may be made and it may consider as the gestalt of the reader as an image read means besides the computer as an 
information processor etc.) is also sent to a main control unit 1 1 . Next, those information is sent to the image-data-processing means 
12, changes image data according to an ink tank class, and outputs it to the head control section 13. 

[0038] The main control section 1 1 has the central control section of the whole recording device, and has CPU of a microcomputer 
gestalt, ROM which stored the fixed data of the program and others corresponding to the necessary control procedure which CPUs 
including the processing means which carries out a back way perform, RAM which has a working-level month field. Moreover, the 
body control means 20 is a control group which performs drive control of each part of equipment under control of the main control 
section 1 1, and has a control section for controlling the head control section 13 for controlling the control section 21 of a carriage 
motor which makes the source for making horizontal scanning of a head perform, and discharging of an ink jet head, and delivery 
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(vertical scanning) of the recording paper. 

[0039] The ink jet head cartlidge 300 which has the ink jet head section 100 shown in drawing 3 , and the ink tank 400 can perform 
printing in shade ink. It sinks into the sponge-like absorber 430 with which the interior is divided into six rooms and each ink holds 
ink, and 440 grades, and each ink of dark cyanogen, a dark Magenta, dark yellow, light cyanogen, a light Magenta, and light yellow 
lets each ink feed hoppers 410C, 410M, 410Y, 420C, 420M, and 420Y pass, and the ink tank 400 is supplied to the ink jet head 
section 100 of the ink jet head cartlidge 300. A lever 402 is for carrying out desorption from an ink jet head cartlidge, and is fixed to 
an ink jet head cartlidge by projection 405 and the latch pawl 403 here. Moreover, the guide 404 for attaching a position with a 
predetermined posture is formed in the Tanggu side. 

[0040] 1st delivery **** 1 10 of the ink jet head section is a dark ink side, and is divided into 1st delivery group 1 10C (dark cyanogen 
correspondence), the 2nd delivery group 1 10M (it corresponds to a dark Magenta), and 3rd delivery group 1 10Y (it corresponds to 
dark yellow). 2nd delivery **** 120 is a light ink side, and is divided into 4th delivery group 120C (light cyanogen), the 5th delivery 
group 120M (light Magenta), and 6th delivery group 120Y (light yellow). Each delivery group of these has the liquid route group 
which is open for free passage to each, the liquid room which is open for free passage common to these, and the feed zone which is 
connected with the feed hopper by the side of an ink tank in fluid, and supplies ink to a liquid room (these make the discharge part of 
one unit of supply), and each color ink is supplied from an ink tank. 

[0041] Drawing 4 shows the ink tank used for binary color record with the ink jet head section. Although it has the configuration as 
the ink tank 400 of drawing 3 also with the same ink tank 450 of illustration, two rooms are assigned each about dark cyanogen, a dark 
Magenta, and dark yellow. 

[0042] Therefore, when it equips with the ink tank 450 by which 3 color ink of the dark cyanogen and the dark Magenta which are 
shown in drawing 4 , and dark yellow went into the ink jet head cartlidge 300, deep ink is supplied also to each delivery group of 2nd 
delivery **** 120. That is, ink is changed as shown in Table 1. 
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[0044] With this operation gestalt, the part for the projection 451 of the base of the dark ink tank 450 to present the information 
concerning an ink tank class or the contained ink is made. On the other hand, if opening 330 is formed in the rear face of the ink jet 
head cartlidge 300 and an ink jet head cartlidge is equipped with the ink tank 450, it has the composition that the projection 451 of an 
ink tank projects caudad through opening 330. On the other hand, such a projection is not formed, therefore the ink tank 400 does not 
produce a protrusion at the time of the installation to the ink jet head cartlidge 300, either. 

[0045] Drawing 5 shows an example of the procedure for performing record according to the tank class by the above configuration. In 
this procedure, the class of ink tank with which it was equipped in the time of ink tank exchange etc. is distinguished (step SI). 
[0046] Here, drawing 6 shows the condition of attaching the ink tank 450 in the ink jet head cartlidge 300 with which carriage 600 
was equipped. That is, if it attaches like illustration, projection 451 will contact the electric switch 10 formed in the correspondence 
part of the carriage of an ink jet recording apparatus, and a switch will close according to this. This electric switch 10 makes an ink 
tank class detection means. And a signal is sent to the main control section 1 1 with the closing concerned, and it can recognize that the 
ink tank attached in the ink jet head cartlidge 300 is the binary color ink tank 450. Responding to this, the image-data-processing 
means 12 is the 1st nozzle (below) about the image data of cyanogen, unless it refuses especially, a means to generate the energy used 
for the liquid route and ink regurgitation which are open for free passage to a delivery thru/or this can be summarized, and it considers 
as a thing to group 1 10C and 2nd nozzle group 120C Conversion which distributes the image data of the nozzle groups 1 10M and 
120M and yellow to each for the image data of a Magenta similarly at the nozzle groups 1 10Y and 120Y is performed, and the 
changed image data is sent to the head control section 1 3 (step 3). 

[0047] Drawing 7 shows the record condition performed based on the data which were able to be distributed in this way. The nozzle 
train 1 10 and the nozzle train 120 are appropriately driven like illustration. In a main-sub amount scanning direction by 
complementary dot formation (for example, record an alternate part by the nozzle train 1 10, and record the shape of reverse alternate 
by the nozzle train 120) in every other dot If carriage speed is set up twice on the occasion of binary color record by instruction data 
modification in the carriage motor control section 21 of drawing 2 (step S5), a twice as many recording rate as this can be attained 
without changing the regurgitation frequency per one nozzle. Moreover, since formation of the 1 dot train of main scanning directions 
is performed with two nozzles contained in 1st nozzle **** 1 10 and 2nd nozzle **** 120, respectively, it is effective in the ability to 
reduce the effect of dispersion in the property of a nozzle, and ** to improvement in image quality like the so-called multi-pass record 
(what forms the 1-dot train of 1 time of a main scanning direction by the scan of the multiple times by different nozzle). 
[0048] in addition, when the ink jet head cartlidge 300 is equipped with the multiple-value color ink tank 400, since projection 451 
does not exist, don't close the electrical machinery switch 10, but wearing of a multiple-value color ink tank should be recognized to 
this, and the processing (step S9) which multiple-value color data can distribute to nozzle **** 1 10 and nozzle **** 120 should do - 
multiple-value color record of a shade is performed. 

[0049] As mentioned above, on the occasion of the change to nothing, binary color record, and multiple-value color record, only an 
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ink tank is demounted as it is removable, and it enables it to exchange an ink tank to an ink tank jet head with this operation gestalt. 
Therefore, equipment is equipped with the ink jet head itself, and the need of it of respecting the suitable storage like before is lost, 
namely, ink fixing of the ink tank head like before at the time of storage, adhesion of dust, and a nozzle perimeter — getting wet — etc. 
~ it is forced neither addition of the means for avoiding the generating in question, nor handling 

[0050] That is, it is the binary color ink tank (an ink feed hopper) of only dark ink to the multiple-value color head which uses shade 
ink in the above-mentioned configuration, it has a number corresponding to a multiple- value color ink tank - ****-- if equipped, a 
tank class detection means a signal with delivery and a image-data-processing means to the main control section 1 1 The data of 
yellow, a Magenta, and cyanogen are changed into the data of 2 division so that ink may be breathed out by the discharge part by the 
side of dark ink thru/or the discharge part by the side of a nozzle group and light ink, or the nozzle group, and they are outputted 
towards the head control section 13. 

[0051] On the other hand, the signal of an ink tank class is sent also to the carriage motor control section 21 in the body control means 
20 of an ink jet recording apparatus, and carriage speed is changed twice for **** etc. 

[0052] By carrying out like this, in performing binary color printing in the combination of the head for shades, and a dark ink tank as 
compared with the combination of the head for shades, and the tank for shade ink, record speed doubles and serves as an ink jet 
recording device with high performance. 

[0053] Since image grace also serves as multi-pass-record compared with the usual one-pass record, it improves. 
[0054] Since the performance in binary color record was good especially, the head only for binary colors became unnecessary, and 
therefore, it became easy [ the thing of the head only for multiple-value records and the head only for binary records for which 
dependability is secured ], without it becoming unnecessary to have exchanged and carrying out the long term storage of the head. 
[0055] Moreover, since the ink of ink [ of the same color and the same concentration ] or same color, and different concentration is 
made to be supplied to each nozzle group which corresponds in nozzle **** 110 and 120, it is hard to produce the problem of the 
color mixture at the time of ink tank exchange, the problem of the image quality fall at the time of subsequent record, etc. 
[0056] but generating of those problems - or the configuration which removes generating of problems, such as color mixture which 
may be produced also when using the ink of the same color and **** concentration, may be adopted. The processing which permutes 
by the ink supplied by the ink tank for which the ink which performed processing which adds the recovery device 90 as shown in 
drawing 10 , for example to the equipment of drawing 1 , drives this at the time of head exchange, and absorbs the ink for 
requirements (for example, a liquid route group and the total capacitive component of a common liquid room), and remains in an ink- 
jet head was exchanged as such a configuration should prepare. 

[0057] Furthermore, as the presentation means of the information concerning an ink tank class or receipt ink, and a detection means by 
the side of the body of a recording device, it is not restricted only to an above-mentioned example, but can consider as various things. 
For example, the combination of nonvolatile memory or a DIP switch, and a means to read information in those contents of storage or 
the contents of a setting is sufficient, and the combination of a means by which information was formed magnetically or optically, and 
a magnetometric sensor or a photo sensor is sufficient. 

[0058] Drawin g 8 shows other operation gestalten of the ink tank class information presentation section, and has used them as the bar 
code label 452 in this example. When the ink tank class of a configuration [ such ] increases (for example, it will become effective 
when using the ink tank which contained fluorescence ink, the ink suitable for a record medium (glossy paper, a gloss film, coat 
paper), etc.), Moreover, a photoelectrical sensor is used for the ink tank class detection means at this time. 

[0059] (in addition to this) In addition, especially this invention is equipped with means (for example, an electric thermal-conversion 
object, a laser beam, etc.) to generate heat energy as energy used also in an ink jet recording method in order to make the ink 
regurgitation perform, and brings about the effectiveness which was excellent in the recording head of the method which makes the 
change of state of ink occur with said heat energy, and the recording device. It is because the densification of record and highly 
minute-ization can be attained according to this method. 

[0060] About the typical configuration and typical principle, what is performed using the fundamental principle currently indicated by 
the U.S. Pat. No. 4723129 specification and the 4740796 specification, for example is desirable. Although this method is applicable to 
both the so-called mold on demand and a continuous system On the electric thermal-conversion object which is especially arranged 
corresponding to the sheet and liquid route where the liquid (ink) is held in the case of the mold on demand By impressing at least one 
driving signal which gives the rapid temperature rise which supports recording information and exceeds nucleate boiling Since make 
an electric thermal-conversion object generate heat energy, the heat operating surface of a recording head is made to produce film 
boiling and the air bubbles in the liquid (ink) corresponding to this driving signal can be formed by one to one as a result, it is 
effective. A liquid (ink) is made to breathe out through opening for regurgitation by growth of these air bubbles, and contraction, and 
at least one drop is formed. If this driving signal is made into the shape of a pulse form, since growth contraction of air bubbles will be 
performed appropriately instancy, the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is 
more desirable. As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and 
the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 43 13 124 specification of invention 
about the rate of a temperature rise of the above-mentioned heat operating surface are adopted, further excellent record can be 
performed. 

[0061] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 
4459600 specification which indicate the configuration arranged to the field to which the heat operation section other than the 
combination configuration (a straight-line-like liquid flow channel or right-angle liquid flow channel) of a delivery which is indicated 
by each above-mentioned specification, a liquid route, and an electric thermal-conversion object is crooked is also included in this 
invention. In addition, the effectiveness of this invention is effective also as a configuration based on JP,59-138461,A which indicates 
the configuration whose puncturing which absorbs the pressure wave of JP,59-123670,A which indicates the configuration which uses 
a common slit as the discharge part of an electric thermal-conversion object to two or more electric thermal-conversion objects, or 
heat energy is made to correspond to a discharge part. Namely, no matter the gestalt of a recording head may be what thing, it is 
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because it can record now efficiently certainly according to this invention. 

[0062] Furthermore, this invention is effectively applicable also to the recording head of the full line type which has the die length 
corresponding to the maximum width of the record medium which can record a recording device. As such a recording head, any of the 
configuration which fills the die length with the combination of two or more recording heads, and the configuration as one recording 
head formed in one are sufficient. 

[0063] In addition, this invention is effective also when the thing of a serial type like an upper example also uses the recording head 
fixed to the body of equipment, or the recording head exchangeable chip type to which the electric connection with the body of 
equipment and supply of the ink from the body of equipment are attained by the body of equipment being equipped. 
[0064] Moreover, as a configuration of the recording device of this invention, since the effectiveness of this invention can be 
stabilized further, it is desirable to add the regurgitation recovery means of a recording head, a preliminary auxiliary means, etc. If 
these are mentioned concretely, a preheating means to heat using the capping means, the cleaning means, the pressurization or the 
suction means, the electric thermal-conversion object, the heating elements different from this, or such combination over a recording 
head, and a reserve regurgitation means to perform the regurgitation different from record can be mentioned. 
[0065] Furthermore, in addition, in this invention example explained above, although ink is explained as a liquid It is ink solidified 
less than [ a room temperature or it ], and what is softened or liquefied at a room temperature may be used. Or by the ink jet method, 
since what carries out temperature control is common as a temperature control is performed for ink itself within the limits of 30 
degrees C or more 70 degrees C or less and it is in the stabilization regurgitation range about the viscosity of ink, ink may use what 
makes the shape of liquid at the time of use record signal grant. In addition, in order to prevent the temperature up by heat energy 
positively because you make it use it as energy of the change of state from a solid condition to the liquid condition of ink, or in order 
to prevent evaporation of ink, the ink which solidifies in the state of neglect and is liquefied with heating may be used. Anyway, ink 
liquefies by grant according to the record signal of heat energy, and this invention can be applied also when using the ink of the 
property which will not be liquefied without grant of heat energy, such as that by which liquefied ink is breathed out, and a thing 
which it already begins to solidify when reaching a record medium. The ink in such a case is good for a porosity sheet crevice or a 
through tube which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which counters to an electric 
thermal-conversion object in the condition of having been held as a solid. In this invention, the most effective thing performs the film- 
boiling method mentioned above to each ink mentioned above. 

[0066] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although used as an image printing terminal of 
information management systems, such as a computer, the gestalt of the reproducing unit combined with others, a reader, etc. and the 
facsimile apparatus which has a transceiver function further may be taken. 

[0067] When this invention is applied to the image formation system which combined the ink jet recording device with the host 
computer especially, the information on the ink tank with which it was equipped is notified to a host computer, a display etc. informs 
an operator and a part of processing (for example, processing for distribution of image data etc.) to which the body of a recording 
device was performing information on to that effect in the example of a top in here can be performed to a host computer side. 
[0068] 

[Effect of the Invention] As explained above, while multiple-value color record which used shade ink effective in formation of image 
data, such as a photograph, can be performed according to this invention, when it is the binary color record as which so much image 
quality moreover is not required like a business color, it becomes possible to improve a recording rate sharply. 
[0069] Moreover, since it can respond with sufficient performance to both records only by exchange of an ink tank, without 
exchanging a multiple-value color head and a binary color head by the purpose of use, the problem of the dependability fall 
accompanying ink jet head storage is solvable. That is, it is reliable and the ink jet recording device which enables the multiple value / 
binary color record which used shade ink with sufficient performance can be offered. 
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' * NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the ink jet recording device of this invention. 

[Drawing 2] It is the block diagram which expresses the ink jet recording apparatus of this invention best. 

[Drawing 3] It is the perspective view showing the ink jet head cartlidge and ink tank of this invention. 

[Drawing 4] It is the perspective view showing the ink jet head cartlidge of this invention, and the ink tank of other classes. 

[Drawing 5] It is drawing showing the procedure for performing record according to a tank class. 

[Drawing 6] It is drawing showing the desorption condition of the ink tank on carriage. 

fDrawing 7] It is drawing showing the example of record. 

[Drawing 8] It is drawing showing the ink tank of other examples. 

[Drawing 9] It is drawing showing the conventional technique. 

[Drawing 10] It is drawing showing the conventional technique. 

[Description of Notations] 

10 Tank Class Detection Means 

1 1 Main Control Section 

12 Image-Data- Processing Means 

13 Ink Jet Head Control Section 
21 Carriage Motor Control Section 
100 Ink Jet Head Section 

300 Head Cartlidge 
400 Ink Tank 

402 Lever 

403 Neglect Pawl 
405 Stop Projection 

410 (C, M, Y) Dark color ink (C, M, Y) feed hopper 
420 (C, M, Y) Light color ink (C, M, Y) feed hopper 

450 Shade Ink Tank 

45 1 Projection for Ink Tank Class Discernment 

452 Label for Ink Tank Class Discernment 
600 Carriage 

650 Carriage Motor 
690 Flexible Cable 
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